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SECTION | 
GENERAL INFORMATION 


DESCRIPTION 


Peete oYoieMS MODEL T4i0G 01S A Re AMPLIFIER, SUBSYSTEM 
DESIGNED TO INTERFACE BETWEEN A S-WAY TRANSCEIVER AND AN 
ANTENNA. THIS FRODUCT UNIQUELY INTEGRATES A HIGH FOWER RF 
AMPLIFER WITH A VERY LOW NOISE GAAS FET RECEIVE FREAMF THERERY 
PROVIDING FERFORMANCE UNACHIEVABLE HERETOFORE. DURING 
TRANSMIT, THE UNIT FUNCTIONS BY LINEARLY AMPLIFYING THE 
TRANSCEIVER’S QUTFUT SIGNAL UP TO THE SPECIFIED FOWER LEVEL. 
WHEN IN THE RECEIVE MODE, IT PERFORMS LIKE AN LNA (LOW-NOISE 
AMPLIFIER) BY AMPLIFYING THE RECEIVED SIGNAL WITH MINTHUM 
NOISE FIGURE. 


A TYPICAL INSTALLATION I5 SHOWN BELOW: 


ANTENNA 
(5022) 


502 
DUMMY LOAD 


TE SYSTEMS 
R ANT 
AMPLIFIER 


oc 
SUPPLY 110 VAC A = AMMETER (OPTIONAL) 


V = VOLTMETER (OPTIONAL) 


OPERATIONAL / TEST SET-UP FOR AMPLIFIER 


fos MODEL T41OG FEATURES FRONT “PANEL SWITCHES’ THAT CONTRGL, ALL 
RF FUNCTIONS. IN NORMAL TRANSCEIVE OPERATION, THE RF FOWER AMP 
Mey BE USED ALONE, THE RECEIVE PREAMP LNA MAY BE USED ALONE, 
DR BOTH MAY BE SWITCHED.ON. IN THE LATTER CASE. THE POWER ofr 
FUNCTIONS DURING TRANSMIT. AND THE RECEIVE LNA SWITCHES IN 
DURING RECEIVE. THIS MAKES THE UNIT FULLY COMPATIBLE WITH A 
TRANSCEIVER’S OPERATION. 


FURTHER CONTROL CAN BE OBTAINED BY USING THE REMOTE CONTROL 
FUNCTIONS AVAILABLE THROUGH THE REMOTE JACK ON THE REAR OF THE 
UNIT. THE FOLLOWING FUNCTIONS ARE CONTROLLABLE: SWITCHING 
DELAY. PTT. AMPLIFIER IN/OUT, GND LED ILLUMINATION. 
ABDITIONALLY, THE SWITCHING DELAY CAN BE EASILY ADJUSTED BY A 
POTENTIOMETER CONTROL MOUNTED ON THE REAR FANEL. 
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THE ENTIRE UNIT IS HOUSED IN AN ATTRACTIVELY STYLED PAINTED 


ENCLOSURE DESIGNED TO FIT SECURELY TOGETHER FOR MAXIMUM 


STRENGTH GND MINIMUM WEIGHT. TWO OF THE FRONT PANEL SWITCHES 


HAVE LED STATUS LIGHTS TO PROVIDE VISUAL MONITORING OF THE 


UNIT’S CONTROL CONDITION. AND ADDITIONALLY THREE SEPERATE LED 


LIGHTS ARE USED TO FROVIDE READOUT OF THE UNIT’S OFERATING 


CONDITION: RF ON, OVERTEMP, AND EXTERNAL PTT. ALL CARLE 
INTERCONNECTION IS DONE ON THE REAR FANEL AND IS VISUALLY 


CONCEALED TO THE OFERATOR. THE UNIT IS SURFACE MOUNTED ON FOUR 


RUBBER FEET WITH THE HEATSINK FINS FACING UPWARDS THERERY 


ALLOWING THE HEAT TO CONVECTION COOL. THE UNIT*S AFFROX IMATE 


Bre Ts 2.8" xeslet ye iors" HyW,L). 


SFECIFICATIONS 
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TE SYSTEMS MANUFACTURES A COMPLETE LINE OF HIGH FOWER LINEAR 


RF AMPLIFIERS WITH OR WITHOUT LOW-NOISE GAAS FET 
PREAMPLIFIERS. THE SFECIFICATIONS FOR THIS FARTICULAR 


AMPLIFIER ARE SHOWN BELOW IN THE FRODUCT SFECIFICATION SUMMARY 


TABLE: 


OGG OK ROR KK KK AK AOR KKK OK KK KR KKK KKK KKK KAR 


KKK KK 
KKKX MODEL 1410G PERFORMANCE SFECIFICATIONS KKK 
xXKX KK 
JOO GOO OOOO RK KK AK KAA KK KKK RK KK KK KKK RK KE 
xx x 
*k FREQUENCY 144-148 MHZ *x 
xx | *x 
*k INPUT FOWER 10 WATTS, NOMINAL * x 
* x x 
kk QUTFUT FOWER 160 WATTS, MINIMUM Kk 
* x x 
*xk CLASS OFERATION x 
x FA A-B LINEAR Kx 
xx PREAMP A LINEAR KX 
xx x 
kk T/R SWITCHING SENS. O25 WATT, TYFICAL x x 
x x 
xk ANTENNA VSWR Bet MAXIMUM kx 
Kx aS 
kk RECEIVE PREAMP GAIN 155 DB, NOMINAL MIN. Xx 
x | Kx 
kx RECEIVE PREAMP NF Pa DB, NOMINAL Kx 
+x x 
x DC SUPPLY 13.6 YDC xk 
x BO A, NOMINAL * x 
x 26 A, FEAR Kx 
KK, * x 
xk SIZE | CeSSY ASPOeX TONS ACH. Wy No KX 
xx kx 
**k WEIGHT 4 LES * K 
* x Kx 
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THE REQUIRED SYSTEM IMPEDANCE IS 50 OHMS UNBALANCED. A FPROFER 
ANTENNA LOAD IMPEDANCE MUST BE FRESENTED TO THE RF FOWER 
AMPLIFIER DURING TRANSMIT. LOAD VSWRS EXCEEDING 3:1 ARE NOT 
RECOMMENDED AND MAY CAUSE TRANSISTOR FAILURE DUE TO FOWER 
IMBALANCES WITHIN THE UNIT OR EXCESSIVE DEVICE FOWER 
DISSIPATION. TE SYSTEMS RECOMMENDS CHECKING THE ANTENNA*S VSWR 
BEFORE AFPLYING FULL POWER FROM THE AMPLIFIER. 


THE RATED DUTY OF THE AMPLIFIER IS 50% USING NORMAL 
COMMUNICATION TRANSMISSON FERIODS (ICAS). LONGER DUTY 
TRANSMISSONS REQUIRE EITHER FORCED AIR COOLING OF THE HEATSINE 
FINS OR FOWER DERATING OR BOTH. CHECK WITH TE SYSTEMS OR ITS 
AGENT FOR RECOMMENDED OPERATING CHANGES FOR HIGHER DUTY USAGE. 


INSTRUMENT IDENTIFICATION 


TE SYSTEMS’ RF POWER AMPLIFIERS HAVE THEIR MODEL NUMBERS 
SPECIFIED ON THE RIGHT SIDE OF THE FRONT OPERATING PANEL 
RENEATH THE TE SYSTEMS NAME. ADDITIONALLY, THE FREQUENCY RANGE 
CAPABILITY FOR THE UNIT IS IDENTIFIED IN MEGAHERTZ. 


ON THE REAR FANEL, THE MODEL NUMBER AND THE SERIAL NUMBER ARE 
INSCRIBED ON THE METALLIZED LABEL. THIS ALSO HAS THE FCC 
IDENTIFYING NUMBER FOR TYPE ACCEFTANCE. THE COMPLET 
FARRICATION AND FERFORMANCE HISTORY OF EACH UNIT IS MAINTAINED 
AT TE SYSTEMS FOR RECORD FURFOSES. ALL CORRESFONDENCE 
CONCERNING EACH UNIT SHOULD INCLUDE THE COMPLETE MODEL AND 
SERIAL NUMBER. 


OFTIONS 
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RE POWER AMPLIFIERS WITH NO GAAS FET PREAMP CAN RE FACTORY 
MODIFIED TO INCORFORATE THE INTERNAL FREAMF. THIS REQUIRES A 
FRONT FANEL CHANGE, INSTALLATION OF THE INTERNAL FPREAMF WITH 
NOISE FIGURE OF TIMIZATION TUNING, AND A COMPLETE FERFORMANCE 
CHECKOUT. ARRANGEMENTS WITH TE SYSTEMS MUST BE MADE DON THIS 
MATTER BEFORE THE MODIFICATION CAN BE MADE. 


RETUNING THE AMPLIFIER, FREAMF OR BOTH CAN RE FERFORMED BY TE 
SYSTEMS AT ANY DATE AFTER FURCHASE. FREARRANGEMENT Wiel Hae 
SYSTEMS OR ITS AGENT MUST BE MADE REFORE THIS CAN Be 
PERFORMED. RETUNING THE UNIT TO FREQUENCIES COVERED BY OTHER 
MODELS IS NOT POO. Bilin 


OTHER HARDWARE OFTIONS, SUCH AS MOUNTING BRACKETS, ARE 
AVAILABLE FROM TE SYSTEMS OR ITS AGENT. CONTACT THEM FOR 
CURRENT OFTION FART NUMBERS, PRICING, AND AVAILABILITY. 


uA ete 
r TRE aoe 


ry J 
fat rie 


ah $e aa 


rae © Per ne Soe, 


an a 
3 5 
’ 


ete es 10 | 
ae a nee " oa 


7 4 ry ‘ meal) re me Te pict 8 
} m ia) ber atsnie: 
a Wwe 0 ea) sup a : 


oi 
on qs 
ns 
a 
— 6 


Sills abe “ oy 7. ait 
rks +2 cae oil 
on) 


ave ani ie 


WARRANT ¥ 


WS 
SYSTEMS 


WARRANTY 


This TE Systems product is warranted against defects in materials and work- 
manship for a period of one year from the date of shipment, except that inthe case 
of certain components listed below, the warranty shall be for the specified 


period. 
SPECIFIC COMPONENTS WARRANTY PERIOD 
RF POWER TRANSISTORS 1 YEAR 
LOW NOISE GAAS FET 6 MONTHS 


TE Systems will, at its option, repair or replace products which prove to be defec- 
tive during the warranty period provided they are returned to TE Systems, or its 
Agent, and provided the proper operating specifications and preventive main- 
tenance procedures as listed in this manual are followed. Repairs necessitated 
by misuse of the product are not covered by this warranty. No other warranties 
are expressed or implied, including but not limited to the implied warranties of 
merchantability and fitness for a particular purpose. TE Systems is not liable for 
consequential damages. 


Power transistor damage and/or other component failure may occur if improper 
antenna load impedance is connected to the output port during transmit. See 
specifications section for proper antenna load impedance. 


IF A DEFECT SHOULD OCCUR DURING THE WARRANTY PERIOD, DO NOT 
ATTEMPT TO REFAIR THE AMPLIFIER. INSTEAD, CONTACT TE SYSTEMS 
OR ITS AGENT FOR INSTRUCTIONS ON EITHER RETUNING THE UNIT FER 
THE MAINTENANCE SECTION OF THIS MANUAL OR RETURNING IT. UNITS 
RETURNED MUST BE FREIGHT FREPAID, FACKAGED CAREFULLY TO 
FREVENT SHIFPING DAMAGE, INSURED TO THE FULL VALUE. AND BE 
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COMPLETELY ASSEMBLED . THE WARRANTY WILL BE VOIDED IF THE 
EQUIPMENT IS RETURNED SHOWINGS SIGNS OF ATTEMPTED REPAIRS OR IS 
ALTERED IN ANY WAY. 


feesodee—- tHE REGISTRATION CARD MUST BE SUBMITTED: WITHIN 10 
DAYS OF FURCHASE TO VALIDATE THE EQUIFMENT*’S WARRANTY - 
AVAILABLE ONLY TO THE ORIGINAL OWNER. 
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Peer OLLOWING ITEMS ARE YSUPFPLIED Wilh OTHE, RF POWER. AMPLIFIER 
Peer an) oeReEGUIREDY TO PROPERLY OPERATE THE ELECTRONIC 
EQUIFMENT : 
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SECTION II 
INSTALLATION 


INITIAL INSPECTION 


THE RF AMPLIFIER WAS CAREFULLY INSFECTED BOTH MECHANICALLY AND 
ELECTRICALLY BEFORE SHIFMENT, AND IT SHOULD BE FREE OF MARS 
AND SCRATCHES AND IN GOOD ELECTRICAL ORDER UPON RECEIPT. THE 
UNIT SHOULD BE CHECKED TO VERIFY THAT NO FHYSICAL DAMAGE HAS 
OCCURRED IN TRANSIT. IF THERE IS DAMAGE, FLEASE RETAIN THE 
SHIPFING CARTON AND FADDING MATERIAL FOR THE CARRIER’S 
INSPECTION, AND IMMEDIATELY NOTIFY TE SYSTEMS OR ITS AGENT. 


RE AND DC CONNECTIONS 
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THE TE SYSTEMS AMPLIFIER UNIT MAY BE FROPFERLY INSTALLED BY 
INSERTING IT BETWEEN & TRANSCEIVER AND THE ANTENNA. THE REAR 
PANEL RF CONNECTOR LABELLED "XCVR" [5S EOAXIALL Y PCONNECTED TO 
THE TRANSCEIVER’S ANTENNA FORT. THE CONNECTOR LABELLED "ANT" 
IS THEN CONNECTED TO THE ANTENNA. GOOD LOW-LOSS, HIGH QUALITY 
S50 OHM COAX CABLE SHOULD BE USED FOR BOTH OF THESE 
INTERCONNECTIONS. 


THE INSTALLATION CONNECTION IS SHOWN BELOW: 


ANTENNA 
(502) 


502 


TE SYSTEMS 
CVA ANT 
OUMMY LOAO 


AMPLIFIER 


110 VAC A= AMMETER (OPTIONAL) 
V = VOLTMETER (OPTIONAL) 


SUPPLY 


OPERATIONAL / TEST SET-UP FOR AMPLIFIER 
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POWER IS SUFFLIED TO THE AMPLIFIER VIA THE 4-PIN DC CONNECTOR 
ON THE REAR PANEL. THE TWO VERTICAL FINS CLOSEST TO THE FUSE 
HOLDER ARE FOR THE +13.6 VDC. THE TWO HORIZONTAL FINS CLOSEST 


TO THE REMOTE SOCKET ARE FOR GROUND. SEE THE REAR PANEL 
DIAGRAM BELOW: 


RACK VIEW —- DC VOLTAGE CONNECTION 


fol 


BACK VIEW - INTERCONNECTION IDENTIFICATION 
LRA K KKK KKK KR KKK KK RRR KARA AK KK AK AAR KR RRR AKA RR KKK AAR ARR ARES 


KX KAK 
KKK REAR PANEL INTERCONNECTION TABLE KKK 
KKK KKK 
FOO CCGG ROG K KKK KA KK RK KKK KR RAK KR 
xx ag 
+x 1. RF INPUT CONNECTOR (CONNECT TO XCVR) ax 
«x xX 
ax 2. RE OUTFUT CONNECTOR (CONNECT TO ANTENNA) x 
«x *xk 
KX =. DC CONNECTOR Kx 
ax aK 
xx 4, FUSE HX 
«x x 
xx 5. REMOTE ACCESSORY SOCKET KX 
* Kx 
es &. DELAY AJUST CONTROL (CW-SSB MODE ONLY) < 
ts KK 
x 7. RUBBER MOUNTING FEET xx 
xx KX 
KX @. COVER ATTACHMENT SCREWS ax 
xx Kk 
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ae tt Je REMOTE SOCKET MAY BE USED FOR PIT OR - 
Preece iN THe AMPLIFIER S PEEASE wREFER TO THENSECTION ON REMOTE 
CONTROL FEATURES FOR INFORMATION ON THIS CONNECTION. 


MOUNTING 
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THE RF AMPLIFIER IS EQUIFFED WITH FOUR RUBBER MOUNTING FEET ON 
THE BOTTOM COVER AND THEY FUNCTION TO KEEP THE UNIT SECURE ON 
® TABLE TOF SURFACE. THE VARIOUS CABLE INTERCONNECTIONS SHOULD 
RE ATTACHED ON THE REAR FPANEL AND ROUTED BACKWARDS OUT OF 
SIGHT. 


NORMAL OFERATION OF THE UNIT WILL HAVE THE BLACK ANODIZED FINS 
UFWARDS TO ALLOW MAXIMUM CONVECTION COOLING. AN ATR SFACE MUST 
RE ALLOWED FOR THE CONVECTION COOLING TO OCCUR, OR ELSE 
OVERHEATING WILL OCCUR. THE USER SHOULD EXPERIMENT TO 
DETERMINE HOW MUCH AIR SFACE IS NEEDED FOR HIS PARTICULAR 
INSTALLATION AND OFERATING TECHNIQUE. 


AS AN OFTION, A MOUNTING BRACKET (TE SYSTEMS P/N 1935) CAN BE 
FITTED TO THE AMPLIFIER UNIT TO FERMIT MOUNTING THE AMPLIFIER 
FROM EITHER THE TOP OR BOTTOM SIDE. THE BRACKET HOLDS THE 
AMPLIFIER FIRMLY AND ALLOWS A SLIGHT UPWARD OR DOWNWARD TILT 
TO FROVIDE EASE OF PANEL CONTROL. ATTACHMENT OF THE BRACKET 
ONTO THE AMPLIFIER IS DONE TO THE SIDES OF THE AMFLIFIER BODY 
USING EXISTING TAPPED HOLES SO NO ADDITIONAL HARDWARE 
MODIFICATIONS ARE NECESSARY. 


IN SOME AFFLICATIONS, THE USER MAY WANT TO MECHANICALLY ATTACH 
HIS UNIT TO ANOTHER SURFACE. IN THIS CASE, THE COVER MAY RE 
REMOVED AND HOLES DRILLED OR PUNCHED IN IT AS DESIRED TO ALLOW 
THE PROPER ATTACHMENT. WHEN REMOVING THE COVER/LID, NOTE THE 
ORIGINAL FIT AS THE COVER IS NOT COMPLETELY SYMMETRICAL. AFTER 
SECURING THE LID WITH THE NEW ATTACHMENT SCHEME, IT IS 
REUNITED WITH THE AMPLIFIER BODY USING THE EIGHT BLACK HOLDING 
SCREWS. 


SINCE THE UNIT IS SUPPLIED WITH A TIGHT FITTING COVER TO 
MINIMIZE RF RADIATION AND REDUCE FOREIGN FARTICLE 
CONTAMINATION, ANY MODIFICATIONS TO THE COVER SHOULD HE 
CONSISTENT WITH THE ORIGINAL DESIGN INTENT. 
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FOWER SUPPLY REQUIREMENTS 
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THE MODEL 14106 RF AMPLIFIER HAS THE FOLLOWING MAXIMUM FEAK 
CURRENT REQUIREMENT: 


MODEL 14106 2-0 AMFS NOMINAL - 
26 AMPS FEAR AT MAX F COUT) 


RECAUSE SOME MODELS DELIVER VERY HIGH OUTFUT FOWERS WITH THE 
RATED DRIVE AND DC VOLTAGE SUFFLIED, IT IS FOSSIBLE THAT FEAK 
HIGH CURRENT REQUIREMENTS MAY BE NECESSARY. THE USER SHOULD 
MEASURE HIS FARTICULAR OUTFUT FOWER AND CURRENT REQUIREMENT TQ 
VERIFY THIS. THE MODELS 1410/14106G6 ARE FARTICULARLY NOTICEABLE 
IN THEIR HIGH OUTPUT FOWER (SOME OVER 200 WATTS) AND MAY NEED 
PaE HIGH CURRENT. 


TE SYSTEMS RECOMMENDS 4 123.6 VOLT DC SUPPLY HAVING AT LEAST A 
20% HIGHER CONTINUOUS CURRENT RATING THAN THAT REGUIRED BY THE 
Settee lie OTHER EQUEPMENT ISa)0 BE OFERGTED ALSO’ ON, THE iDC 
SUPPLY, THEN THE CUMULATIVE AMPERAGE REQUIREMENTS SHOULD BE 
USED FOR THE COMPUTATION. 


IF EXCESSIVELY LONG TRANSMISSIONS ARE ANTICIFATED, THEN & 
Peer CURRENT ReATED SUPPLY MAY BE DESIRABLE. IF THE POWER 
SUPPLY ENCLOSURE TEMPERATURE REACHES SO DEGREES CENTIGRADE OR 
HIGHER DURING OFERATION, FAN COOLING M4&Y BE NECESSAGRY TC 
CONVECTION COOL THE UNIT DOWN TO ITS SAFE OFERATING ARES. 
Pree With THE SUPPLY MANUFACTURER TO VERIFY ITS CAPABILITIES. 


ENVIRONMENTAL REQUIREMENTS 
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Pees ohooh ean LIiPlERS GRE SDESIGNED 10 OFERAIE OVER THE 
MWeMPERGITURE RANGE OF O97 7TO0 +650 DEGREES CENTIGRADE. THE RF 
AMPLIFIER UNIT WILL MEET THE PERFORMANCE SPECIFICATIONS WHEN 
DPERATING WITHIN THE TEMPERATURE RANGE OF 10 TQ 40 DEGREES 
CENTIGRADE. ABOVE AND BELOW THIS RANGE AND WITHIN THE 
ReMrPERAlUne PERFORMANCE LIMITS, THe UNIT WILL: OPERATE 
SATISFACTORLY BUT THE FARAMETERS OF FERFORMANCE MAY OR MAY NOT 
BE WITHIN THE SPECIFICATION. 


Pee otto Cl ROBEY Sure Ree sSAbiSGeAe TORT Y WELL REROW 10 
PeorReeSeleNT LGREDE. BUT DAMAGE TO THE AMPLIFIER MAY OCCUR, WITH 
OPERATION ABOVE +63 DEGREES CENTIGRADE. THE DAMAGE OCCURS DUE 
TO THE OVERHEATING OF THE ACTIVE JUNCTION AREA AND EMITTER 
McGee eres bo tno Wn N He. TRANS ohh SHE RESULT MAY RE 
FOWER AND GAIN LOSS THAT IS IRRETRIEVARBLE. 
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Corrected with values from actual unit. 


vaitiiqatA iateM S 
BB T-E- 
oft 2evisemt evil TADIAUMMOD JOA “ng 
Sion Ipotriw eagnsss sham oi is 
Bre ‘ 


. Ps “ 


by: 


7 
—— 
< 


Q& THERMOSTAT IS INCORFORATED WITHIN THE UNIT TO TEMFPORGRILY 
DISABLE THE AMPLIFYING MODE ONCE THE HEATSINE TEMPERATURE 
EXCEEDS +65 DEGREES. THE SWITCH HAS SOME HYSTERISIS SO THAT 
OPERATION IS NOT RESTORED UNTIL THE TEMPERATURE DROFS DOWN 1: 
DEGREES. 


WHILE THE UNIT HAS & TIGHT FITTING COVER THAT ALLOWS MINIMUM 
FOREIGN MATERIAL COLLECTION WITHIN THE UNIT, IT IS NOT A 
WEATHER TIGHT SEAL. MOUNTING OF THE AMPLIFIER ST OR NEAR THE 
ANTENNA WITHOUT ENVIRONMENTAL PROTECTION MAY SEVERELY DEGRADE 
THE MECHANICAL INTEGRITY OF THE UNIT. IF SUCH OPERATION IS 
DESIRABLE, THE UNIT MUST BE PROTECTED FULLY FROM MOISTURE 
COLLECTION, SALT SPRAY, OR OTHER DETRIMENTAL ENVIRONMENTAL 
STRESSES. 
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SECTION Til 
OPERATING INSTRUCTIONS 


INTRODUCTION 


THE MODEL 14106 IS A RF POWER AMPLIFIER AND RECEIVE FREAMF 
COMBINATION HOUSED TOGETHER IN ONE UNIT. UPON TRANSMIT THE 
UNIT FUNCTIONS TO AMPLIFY THE TRANSMITTED SIGNAL UP TO THE 
SPECIFIED FOWER LEVEL. SWITCHING THE TRANSCEIVER BACK TO THE 
RECEIVE MODE CAUSES THE AMPLIFIER TO SIMULTANEOUSLY SWITCH 
INTO EITHER THE STRAIGHT THROUGH OR LNA PREAMP MODE. THE UNIT 
CAN FUNCTION IN VARIOUS COMBINATIONS OF THE ABOVE DEFENDING 
UPON THE USER SELECTED SWITCH SETTINGS. OPERATION STATUS 
LIGHTS MOUNTED ON THE FRONT CONTROL PANEL INDICATE THE 
OFERATING CONDITION OF THE UNIT DURING OPERATION. A COMPLETE 
PROCEDURE FOR OPERATION OF THE UNIT IN ITS VARIOUS MODES 15 
DETAILED IN THE FOLLOWING FARAGRAPHS. 


OFERAT ION 
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THE MODEL 1410G RF AMPLIFIER IS DESIGNED TO AMPLIFY THE 
TRANSMITTED INFUT RF SIGNAL UP TO THE SPECIFIED OUTPUT LEVEL 
AND FERFORM LOW NOISE SIGNAL AMPLIFICATION ON RECEIVE. THE 
RESULT IS A MUCH STRONGER SIGNAL ON TRANSMIT WITH A SUPERTOR 
LISTENING SYSTEM ON RECEIVE. 


THE BASIC OFERATION OF THE UNIT IS DESCRIBED IN THE SECTIONS 
BELOW. BEFORE BECOMING FAMILIAR WITH THE FEATURES OF THIS 
UNIT, THE AMPLIFIER UNIT SHOULD BE CONNECTED FROFERLY AS SHOWN 
BELOW AND DESCRIBED FULLY IN THE RF AND DC CONNECTIONS SECTION 
OF THIS MANUAL. 


ANTENNA 
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OPERATIONAL / TEST SET-UP FOR AMPLIFIER 
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NOTE — IN THE OFPERATIONAL/TEST SET-UF BLOCK DIAGRAM, THE USE 
OF INPUT AND/OR OUTPUT WATTMETERS IS OFTIONAL, BUT THEY MAY BE 
USEFUL IN DETERMINING THE FROFER OFERATION OF THE AMP. FOR 
EXAMPLE, THE AMPLIFIER’S INPUT TUNING MAY BE OFTIMIZED FOR THE 
PROPER MATCH TO THE DRIVING EXCITER. THIS IS ACCOMPLISHED Ry 
TUNING THE AMPLIFIER*S INPUT TUNING TRIMMER (LOCATED INSIDE 
THE UNIT) FOR MINIMUM REFLECTED FOWER AS MEASURED ON THE INFUT 
FOWER METER. IN THE FORWARD POSITION, THE POWER METER MEASURES 
THE INPUT FOWER APFLIED TQ THE AMPLIFIER. THIS MEASUREMENT 
SHOULD BE DONE AT THE AMPLIFIER’S INFUT PORT. REFER TO SECTION 
V FOR DETAILS ON PERFORMING THIS FROCEDURE. 


AT THE OUTPUT OF THE AMPLIFIER, THE IMPEDANCE MATCH TO THE 
ANTENNA MAY BE OFTIMIZED BY TUNING THE AMPLIFIER’S OUTFUT 
~TRIMMER (LOCATED INSIDE THE UNIT) FOR MAXIMUM OUTFUT FOWER 4s 
MenouincD ON THE OUTPUT POWER METER. REFER TO, SECTION V FOR 
DETAILS ON PERFORMING THIS PROCEDURE. 


THE VSWR OF THE ANTENNA MAY BE CHECKED BY MEASURING THE 
REFLECTED FOWER. THE RESULTANT VSWR CAN BE CALCULATED FROM THE 
FORMULA: 


1 SORT CIR/E i 
epee Py 


WHERE R = REFLECTED FOWER IN WATTS, AND F = FORWARD FOWER IN 
WATTS. IN CASES WHERE THERE ARE LARGE RELECTED FOWERS, THE 
ACTUAL FOWER (P) DELIVERED 70 THE ANTENNA IS: 


P=F-R WATTS 


REMEMBER THAT THE ACCURACY OF THE INPUT AND OUTPUT FOWERS 

DEPENDS ON THE MEASURING EQUIPMENT USED. POWER METERS SUCH AS 

THE BIRD 43 ARE ACCURATE TO +- S% AT FULL SCALE ONLY AND WITH 

QUTPUT POWERS OF 160 WATTS, THE MEASUREMENT ERROR CAN RE +- 10 
WATTS OR MORE WHEN USING A 250 WATT SLUG. 


Ad) RF POWER AMP TURN-ON 
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WITH THE UNIT CONNECTED 4S SHOWN IN THE OFERATIONAL/TEST SETUF 
DIAGRAM ABOVE, NEXT REFER TO THE FRONT VIEW DIAGRAM BELOW. 
FeaaemclL CONTROL SWITCHES -INVTHE OFF FOSITION. THE AMPLIFIER 
WILL NOT BE FUNCTIONED ON AND, THEREFORE, IT WILL ACT AS A 
STRAIGHT THROUGH INTERCONNECTION FROVIDING NO SIGNAL 
AMPLIFICATION. 
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TURNING ON THE AMPLIFIER SWITCH HAS NO EFFECT UPON RECEIVE. 
BUT WILL SWITCH-IN THE POWER AMPLIFIER DURING TRANSMIT. THE 
GREEN STATUS LIGHT SHOULD ILLUMINATE TO VERIFY THE "IN" READY 
CONDITION OF THE AMPLIFIER. FLEASE REFER TO THE SPECIFICATIONS 
FOR THE PARTICULAR MODEL TO DETERMINE THE LEVELS OF RF INFUT 
AND OUTPUT POWER. ALSO MAKE SURE A FROPER ANTENNA LOAD [5 
CONNECTED. ; 


THE AMPLIFIER SWITCHES "IN" WHEN IT SEES A RF TRANSMITTED 
SIGNAL APPLIED FROM THE TRANSCEIVER. THIS TECHNIQUE IS KNOWN 
AS RF SENSING, WHEREIN, THE TRANSMITTED SIGNAL ACTIVATES THE 
AMPLIFIER’S RELAY SWITCHING CIRCUITS. ALTERNATIVELY, Medea) tet 
REMOTE CONNECTION MAY BE USED TO "HARD KEY" THE AMPLIFIER. IN 
THIS CASE THE AMPLIFIER IS SWITCHED IN ANYTIME THE TRANSCEIVER 
GOES INTO TRANSMIT. SOME USERS MAY FIND THIS ADVANTAGEOUS TO 
ELIMINATE RF SWITCHING DURING NO RF PERIODS SUCH AS FAUSES IN 
SSR TRANSMISSION. THE ACTUAL RF SWITCHING TIME IS MINIMIZED 
TOO WITH FIT CONTROL (THE MODE SWITCH SHOULD BE IN THE FM MODE 
FOR MINIMUM TIME DELAY). 


FRONT VIEW 
i | 
2 san en PREAMP Ao) 


2 
RF SYSTEMS 
FM 4 
EMP 
RF POWER AMP. 
MODEL 1410G 
©) REMOTE 144-148 MHz 
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Kx , KX 
KA foo MODE SWITCH —- CONTROLS RELAY SWITCH DELAY KH 
RK x x 
HX Poe FRESMP IN/OUT STATUS LIGHT (GREEN) aR 
Kx KR 
£* 8. PRESHP IN/OUT SWITCH x 
oe ax 
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WITH THE UNIT CONNECTED AS SHOWN IN THE OFERATIONAL/ TEST SETUP 
DIAGRAM SHOWN GEOVE, NEXT REFER TO THE FRONT VIEW DIAGRAM. 
WITH ALL CONTROL SWITCHES IN THE OFF FOSITION, THE AMPLIFIER 
WILL NOT BE FUNCTIONED ON AND, THEREFORE, IT WILL ACT AS A 
STRAIGHT THROUGH INTERCONNECTION FROVIDING NO STGNAL 
AMPLIFICATION. 


TURNING ON THE FREGMF SWITCH CAUSES THE INTERNAL LOW-NOTSE 
GMPLIFIER (LNA) TO BE SWITCHED IN DURING RECEIVE AND TQ Ee 
KEYED OUT DURING TRANSMIT. THIS SWITCH MAY BE USED FOUGE BER 
SEPARATELY FROM THE AMPLIFIER IN/OUT SWITCH. WHEN SWITCHED 
"IN" THE GREEN STATUS LIGHT SHOULD ILLUMINATE AND THE PREAMP 
SHOULD FUNCTION PER THE SFECIFICATIONS. UFON TRANSMIT, THE RF 
SENSING CIRCUIT SWITCHES OUT THE FREAMP TO FPREVENT DAMAGE TO 
THE LNG SYSTEM, AND UPON RECEIVE THE FREAMP IS SWITCHED BACK 
Ih. 
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Gy MODE ‘CONTROL 


WITH THE MODE SWITCH UFWARDS IN THE "FM" FOSTITION, THE 77R 
SWITCHING DELAY TIME IS AT A MINIMUM. THIS ALLOWS FM OFERATION 
WITH FAST TWO-WAY TRANSMISSONS AND NO NOTICABLE AMPLIFIER 
SWITCHING TIME. 


WHEN THE MODE SWITCH IS IN THE "CW-SSB" POSITION, A TIME DELAY 
IS INCORPORATED IN THE T/R SWITCHING, AND THE DELAY TIME 1S 
ADJUSTABLE FROM THE POTENTIOMETER LOCATED ON THE REAR FANEL. 
THIS DELAY FUNCTIONS TO HOLD THE AMPLIFIER IN THE AMPLIFY 
(TRANSMIT) MODE DURING PAUSES IN VOICE TRANSMISSON OR BREAKS 
BETWEEN CODE SENDING. DELAY FERIODS OF UP TO 2-4 SECONDS ARE 
AVAILABLE. NOTE THAT THE AMFLIFIER IS ALWAYS OPERATING IN THE 
LINEAR MODE REGARDLESS OF THE MODE SWITCH SETTING. 


REMOTE CONTROL FEATURES 
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REAR PANEL 


oe OUTSIDE VIEW 


REMOTE ACCESSORY SOCKET 
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KKK KK AR KKK KKK KKK KK KR RR KKK RAK KK RK KKK KKK KK RK KR KKK KKK KKK AK 


KK XK KKK 
KX REMOTE ACCESSORY SOCKET FINOUT KKK 
KKX xX 
KAKKK KARR KKK KKK KK KK KKKKKKKKAKKKAKKRK KR KAKA RAK KKK KKK KKK KK KKK 
¥X KK 
xx 1% FM/SSB EXTERNAL CONTROL KX 
¥% X WITH FRONT FANEL IN CW-SSB FOSITION KX 
xx GROUND FOR FM, OFEN FOR CW-SSER Kx 
xX XK 
xX me) JDIRECT KEYINGI4PHT ) Kx 
KX GROUND FOR FA AMPLIFY MODE x # 
xx KX 
KX as NO CONNECTION x ¥ 
KX KX 
xX 4, NO CONNECTION % x 
xx xx 
KX ce REMOTE CONTROL OFERATION KK 
xx WHEN UNGROUNDED, FA CANNOT BE ACTIVATED. #%* 
KR (CUT INTERNAL GROUND TO ENABLE THIS) KX 
KX KX 
KX Os GROUND KK 
KK : KX 
xX Te LED READOUT CONTROL x 
xX WHEN UNGROUNDED, FRONT LED LIGHTS ARE XK 
KX INOFERATIVE, EXCEFT FOR "RF" LED. RA 
Xx (CUT INTERNGL GROUND TO ENABLE THIS) KE 
KK KX 
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GENERAL COMMENT ON FTT OFERATION: 


FOR HARD KEYING THE AMF, FUT FRONT PANEL MODE SWITCH IN 
VEM" MODE. THEN CONNECT FIN 2 OF THE REMOTE FLUG TO YOUR 
¥CVR?S PTT OUTPUT AND PIN 6 TO GROUND. THE XCVR°S PTT SHOUL 
GROUND ON XMIT AND REMAIN NEAR +12 ON RECEIVE. KEYING THE 
XCVR’S MIC WILL KEY THE POWER AMPLIFIER INTO THE “RF ON" 
CONDITION AND RETURN THE AMPLIFIER TO "RF OFF" IMMEDIATELY 
UFON UNEEYING. 
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TEMPERATURE CONSIDERATIONS 


NORMAL OFERATION OF THE AMPLIFIER USING INTERMITTENT DUTY 
(ICAS RATINGS) WILL ALLOW THE DISSIPATED FOWER TO ADEQUATELY 
CONVECTION COOL TO THE AIR VIA THE HEATSINK FINS. THE FINS 
MUST BE MOUNTED FACING UPWARDS TO FERMIT THE COOLING, AND 
ADEQUATE AIR SFACE MUST RE ALLOWED (SEE INSTALLATION —- 
MOUNTING). IT IS IMPORTANT THAT THE AMPLIFIER’S HEATSINE 
TEMPERATURE REMAIN WITHIN ACCEPTABLE LEVELS IN ORDER TO ALLOW 
PROPER AMPLIFIER OFERATION AND TO PREVENT DAMAGE TO INTERNAL 
COMPONENTS. THE ACCEPTABLE DUTY LEVELS ARE 50% OR LESS WITH 
TRANSMISSON DURATIONS LESS THAN 1 MINUTE AND HEATSINE 
TEMPERATURES LESS THAN +60 DEGREES CENTIGRADE. 


IF THE -HEATSINE TEMPERATURE DOES RISE ABOVE +65 DEGREES 
CENTIGRADE DURING OFERATION, A TEMPERATURE THERMOSTAT SWITCH 
WITHIN THE UNIT SWITCHES OFF THE FOWER AMPLIFYING MODE. UPON 
SWITCHING, THE UNIT MUST COOL DOWN 15 DEGREES BEFORE THE 
SWITCH RESETS TO ALLOW THE AMPLIFIER TO AGAIN OFERATE. THIS 
FAILSAFE FEATURE FREVENTS ACCIDENTAL FEYING OR EXTENDED 
OFERATION FROM CAUSING AMPLIFIER DAMAGE. 


IF LONG TRANSMISSONS ARE REQUIRED, THE UNIT’S HEATSINE MUST EE 
COOLED BY EITHER FORCED AIR OR CONDUCTIVELY COOLED TO A COOL 
BODY. FORCED AIR IS THE BEST MEANS AND CAN BE PERFORMED WITH A 
SMALL BOXER TYPE FAN. TE SYSTEMS SUGGESTS ACTIVATING THE FAN. 
FROM THE REMOTE ACCESSORY SOCKET AND INCORFORATING A TIME 
DELAY TO ALLOW THE FAN TO RUN SLIGHTLY OVER THE TOTAL 
TRANSMISSON TIME. CONTACT TE SYSTEMS OR ITS AGENT FOR 
APPLICATION ASSISTANCE ON THIS. 
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SECTION IV 
THEORY OF OPERATION 


RF FOWER AMPLIFICATION: 


exe ices comet Games fence Sane CODED CORED [EDES 4OEGC OEERD CuEED GeRED coEGS CURSE COMED COneG ca=eS cotED eeneD csDen REED Canes 


WHEN A TRANSMITTED SIGNAL FROM A TRANSCEIVER IS AFPLIED TQ THE 
"YCYVR" FORT AND THE UNIT IS SWITCHED ON, A SMALL AMOUNT OF 
SIGNGL IS COUPLED OFF, DETECTED, AND ACTIVATES THE T/R 
SWITCHING CONTROL CIRCUITRY. THE T/R RELAYS THEN CLOSE AND THE 
INCOMING SIGNAL TRAVELS TO THE RF FOWER AMPLIFIER STAGES. UFON 
TERMINATION OF THE TRANSMITTER’S SIGNAL, THE T/R SWITCHING 
CIRCUITRY SENSES THE LOSS OF RF AND THE RELAYS RETURN TO THEIR 
NORMALLY CLOSED FOSITION AND RF AMPLIFICATION IS TERMINATED. 


THE RF FOWER AMPLIFICATION SCHEME IS ONE STAGE DRIVING TWO 
PARALLEL CONNECTED STAGES. THE FIRST STAGE AMPLIFYS THE 
INCOMING SIGNAL, WHEREUFON, IT IS DIVIDED AND DRIVES EACH 
SECOND STAGE EQUALLY. THE TWO OQUTFUT STAGE FOWERS ARE ADDED IN 
PHASE AND THE RESULTANT SIGNAL FASSES THROUGH THE T/R RELAY, 
THE OUTPUT FILTER, AND TO THE “ANTENNA" CONNECTOR. 


EACH AMPLIFIER STAGE IS RUN IN A CLASS A-B BIASED 
CONFIGURATION THAT ALLOWS GREATLY IMPROVED LINEARITY AND 
SMOOTH POWER TRANSFER PERFORMANCE. THE BIAS ARRANGEMENT 15 
HARD BIASED TO MAKE BIAS CHANGES LESS SENSITIVE TO RF LEVELS 
AND SILICON DIODES ARE USED TO PROVIDE THERMAL BIAS TRACKING 
IN THE RF FOWER TRANSISTORS. 


TE SYSTEMS HAS DESIGNED EACH STAGE TO HAVE A LOW @ 
PERFORMANCE. THIS ALLOWS WIDER RF RESPONSE WHILE KEEPING RF 
LOSSES AT A MINIMUM. THE RESULT IS A RF POWER AMPLIFIER WITH 
PERFORMANCE OVER A LARGE SEGMENT OF THE BAND WITHOUT RETUNING. 
EFFICIENCY IS KEPT HIGH BY STATE-OF-THE-ART DESIGN AND QUALITY 
COMPONENTS THAT MINIMIZE HEAT DISSIFATION AND REDUCE CURRENT 
CONSUMF TION. 


ALL DC CONTROL CIRCUITS ARE AFFROFRIATELY BYFASSED TO 
ELLIMINATE POSSIBLE RF SFURIOUS FRODUCTS. LOW FREQUENCY 
FEEDBACK CIRCUITS ARE INSTALLED WHERE NEEDED TO PREVENT LOW 
FREQUENCY SFURIOUS FRODUCTS ATTRIBUTABLE TO COMMON EMITTER 
VHF/UHF FOWER TRANSISTORS. 


FINALLY, THE AMPLIFIED SIGNAL IS APFLIED TO THE AMPLIFIER’ S 
LOW PASS FILTER AND ON TO THE ANTENNA FORT CONNECTOR. EACH 
MODEL INCORFORATES A LOW FASS FILTER DESIGNED SPECIFICALLY FOR 
THE FREQUENCY RANGE WHICH ALLOWS MAXIMIZATION OF THE STOPBAND 
ATTENUATION FOR THE HARMONICS AND MINIMIZATION OF THE LOSS 
INBAND. 
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why 
: : 


RECEIVE LNA: 


WHEN THE FRONT PANEL FPREAMF SWITCH IS ACTIVATED TO THE "ON" 
POSITION, THE INCOMING SIGNAL IS FED INTO THE RECEIVE FREAMP. 
THE SIGNAL IS AFFLIED TO THE LOW NOISE GAAS FET DEVICE RY 
IMPEDANCE MATCHING THE SIGNAL TO THE GATE OF THE DEVICE. IN 
THIS CASE, IMPEDANCE MATCHING IS ACTUALLY NOISE FIGURE 
MATCHING SUCH THAT A MINIMUM NOISE FIGURE FERFORMANCE [5S 
ACHIEVED. THE AMPLIFIED SIGNAL IS THEN FREQUENCY MATCHED INTO 
& BANDPASS FILTER AND THEN TO THE SO OHM OUTPUT (ANTENNA 
PORT). 


SELECTIVITY IS ACHIEVED BY THE FREQUENCY SELECTIVE INFUT MATCH 
AND THE SINGLE POLE FILTER AT THE DEVICE’S QUTFUT. THE USE OF 
THE ADDITIONAL OUTFUT SELECTIVITY FURTHER ENHANCES OUT—-OF-BAND 
SIGNAL REJECTION WITH ONLY MINIMAL IN-BAND SIGNAL ATTENUATION. 
THE GAIN VARIATION IS TYPICALLY 1 —- 2 DB WITHIN 10% OF THE 
CENTER BAND. THIS IS SUFFICIENT ENOUGH TO NOT CAUSE RECEIVING 
VARIATIONS WITHIN THE BAND. 


PROPRIETARY CIRCUITRY IS EMPLOYED TO INHIBIT THE TRANSMIT 
SIGNAL FROM DAMAGING THE SENSITIVE LOW-NOISE GAAS FET DEVICE. 
THEREFORE, THE AFFLICATION OF HIGH POWER TRANSMIT SIGNALS 
CANNOT CAUSE GAAS FET DEVICE FAILURE. UFON TRANSMITTING, THE 
T/R RELAYS ACTIVATE IMMEDIATELY TO SWITCH THE TRANSMITTED 
SIGNAL AWAY FROM THE FREAMP AND INTO THE RF POWER AMPLIFIER 
SECTION. ADDITIONALLY, SINCE THE PREAMP IS FROTECTED FROM RF 
BURNOUT, OTHER ATMOSFHERIC SIGNAL TRANSCIENTS COMING FROM THE 
ANTENNA ARE LESS LIKELY TO CAUSE GAAS FET DEVICE FAILURE. 


T/R SWITCHING — 


AS MENTIONED IN THE SECTION “RF FOWER AMPLIFICATION" THE 
AMPLIFIER’S TRANSCEIVE SWITCHING IS DONE BY RELAYS DRIVEN BY 
THE T/R SWITCHING DC CONTROL CIRCUIT. WITH NO TRANSMITTED 
SIGNAL AFFLIED, THE MAIN T/R RELAY REMAINS ALWAYS IN THE 
RECEIVE FOSITION AND (WITH THE PREAMP OFTION) THE RECEIVE 
FREAMP RELAY MAY OR MAY NOT BE SWITCHED IN. 


WHEN TRANSMISSION COMMENCES, THE MAIN T/R RELAY IS DRIVEN TO 
SWITCH THE INCOMING SIGNAL TO THE AMFLFYING STAGES. IF 
OPTIONED, THE FREAMP RELAY IS SIMULTANEOUSLY DRIVEN TO SWITCH 
OUT THE PREAMP AND DISCONNECT ITS DC VOLTAGE. 


IN ALL FRONT PANEL SWITCHING CONFIGURATIONS, THE RECEIVE GAAS 
FET FREAMF IS FROTECTED FROM RF BURNOUT ATTRIBUTABLE TO THE 
INCOMING RF SIGNAL OR THE AMPLIFIED SIGNAL. THIS UNIQUE 

FEATURE ALLOWS THE USAGE OF HIGH QUALITY, LOW-NOISE GAAS FET 
DEVICES IN THE RECEIVE PREAMP YIELDING SUPERIOR RECEIVING 
FERFORMANCE UNORTAINABLE HERETOFORE. 4-2 
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~OSUF DISC CAF. 
40OPF METAL CAF. 
LOOPF METAL CAF. 
4QO0FF METAL CAF. 
~QO1UF DISC CAF. 
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AiC42 470UF ELECTROLYTIC 
A1C44 1QO00PF METAL CAF. 
A1C47 SELECTED METAL CAF. 
Aic48 SELECTED METAL CAF. 
A1C46,A1C8,A1C12,A1C13 ‘NOT USED 
A1C15,A1C20, A1C22, A1C74, ALC34 
A2C1 SELECTED DISC CAF. 
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A2C4 SELECTED CAP. 
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A1CR9, AICR10 LED—GREEN 
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SECTION V 
MAINTENANCE 


INTRODUCTION 


THIS SECTION OF THE MANUAL CONTAINS PERFORMANCE TEST AND 
ADJUSTMENT PROCEDURES DESIGNED TO ALLOW FIELD CHECKS AND 
ADJUSTMENT OF THE UNIT. AS WITH ALL ELECTRONIC EQUIFMENT, SUCH 
ADJUSTMENTS MAY RE NECESSARY FROM TIME TO TIME TO ALLOW THE 
UNIT TO FERFORM AT ITS OPTIMUM FERFORMANCE LEVEL. THE 
FOLLOWING TESTS AND ADJUSTMENTS SHOULD BE PERFORMED RY FERSONS 
TECHNICALLY KNOWLEDGEABLE IN THE SFECIFIC AREA OF CONCERN. 
ACCURACY OF RESULTS WILL DEFEND ON THE QUALITY OF MEASUREMENT 
EQUIPMENT; THEREFORE, THE USE OF HIGH-GRADE, LAB QUALITY TEST 
EQUIPMENT IS ENCOURAGED. 


RF FA ADJUSTMENT 


pence coves eames weed cuoes cues saoee comes aoane eoces aoend sone casas ema cums conse 


REMOVE THE EIGHT SCREWS THAT SECURE THE AMPLIFIER COVER AND 
LIFT OFF THE U-SHAPED COVER. NOTE THE FRONT AND BACK OF THE 
COVER SO THAT IT CAN BE EASILY REFITTED AFTER TESTING. THIS 15 
DESIRABLE SINCE THE COVER IS NOT SYMMETRIC AND REFITTING IS 
MORE EASILY FACILITATED WITH THE FROCEDURE OUTLINED. MOUNT Pal 
AMPLIFIER UNDER TEST WITH THE FINS DOWNWARD AND THE INTERNAL 
COMPONENTS FACING UFWARDS. 


ANTENNA 
(502) 


OUTPUT 


1 
! 
t 
TE SYSTEMS t : 502 
ANT WATTMETER rr 
' 
t 
| 
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WATTMETER 
(OPTIONAL) 


XCVR 
AMPLIFIER (OPTIONAL) DUMMY !.OAD 


110 VAC A= AMMETER (OPTIONAL) 
V = VOLTMETER (OPTIONAL) 


OPERATIONAL / TEST SET-UP FOR AMPLIFIER 


A 


NEXT CONNECT THE AMPLIFIER UNDER TEST AS SHOWN IN THE 
OFERATIONAL/TEST DIAGRAM ABOVE. THE FOLLOWING TECHNICAL FOINTS 


OF INTEREST SHOULD BE NOTED BEFORE ACTUAL RF TESTING 
COMMENCES: 


A) CAPABILITY OF MEASURING THE VOLTAGE AFFLIED TO THE UNIT 
DURING FULL FOWER DRIVE IS NECESSARY IN ASSURING FROFER 
DPERAIION OF (THE UNTT. IF THE DC VOLTAGE IS NOT 13.4 VDC UNDER 
FULL LOAD, A SIGNIFICANT POWER OUTFUT DROF MAY BE EVIDENT, 
THEREBY, ASSURING SPECIFICATION NONCOMPLIANCE. 


BR) ALL CABLE CONNECTIONS SHOULD BE DONE WITH HIGH QUALITY 
LOW LOSS SO OHM CABLES THAT USE Q00D QUALITY RF CONNECTORS 
USABLE AT THE TEST FREQUENCY. BNC AND N STYLE CONNECTORS ARE 
EXCELLENT AND UHF CONNECTORS MAY BE USED ALSO IF FPROFER 

ATTENTION IS GIVEN TO THEIR ASSEMBLY AND CONNECTION. 


C) THE ANTENNA OR SO OHM LOAD SHOULD PRESENT A VERY LOW 
VSWR TO THE AMPLIFIER SO THAT TUNING ADJUSTMENT CAN BE 
OPTIMIZED FOR A SO OHM SYSTEM AND MAXIMUM FORWARD FOWER IS 
ORTAINARBLE. 
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1. OUTPUT POWER 

WITH THE SYSTEM CONNECTED AS SHOWN ABOVE IN THE : 
OPERATIONAL/TEST SET-UP DIAGRAM AND ALL SWITCHES "OFF", AFFLY 
DC VOLTAGE AND FULL RF DRIVE. THE OUTPUT FOWER METER SHOULD 
SHOW FOWER OUT SLIGHTLY LESS THAN THE INFUT DRIVE FOWER. 


NEXT MAKING SURE A LOW VSWR ANTENNA LOAD IS CONNECTED, TURN 
THE AMPLIFIER IN/OUT SWITCH TO "OQN". THE OUTFUT FOWER METER 
SHOULD RISE GREATLY TO THE SFECIFIED FOWER OUT AND THE CURRENT 
METER (IF CONNECTED) SHOULD INDICATE THE APFROXIMATE SFECIFIED 
CURRENT. THE INPUT FOWER METER SHOULD INDICATE THE LEVEL OF 
APFLIED INPUT FOWER AND SHOW VERY LITTLE, IF ANY, REFLECTED 
FOWER. IF THE POWER SPECIFICATIONS ARE NOT MET WITHIN S%, THE 
UNIT CAN BE CHECKED FURTHER FER THE TUNING ADJUSTMENTS SECTION 
RELOW. 
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a TUNING ADJUSTMENTS eae 
ee TUNING ADJUSTMENTS 

THE FOLLOWING DIAGRAM AND CHART SHOW THE TUNING ADJUSTMENTS 
THAT CAN BE PERFORMED TO THE AMPLIFIER UNIT. THE UNIT SHOULD 
BE CONNECTED AS DESCRIBED ABOVE AND CALIBRATED, ACCURATE TEST 
INSTRUMENTATION BE USED. 


TOP VIEW WITH COVER REMOVED 


MK MARR KR KR KARR R KR KR KKK KKK KKK KKK RAK RK AK RK AK RR KM KK RRR RE K ERS 
KX X KKK 
KKK MODEL 14106 TUNING CAFSACITOR KEY RE 
KK KEK 
RAK RK KK RK AKER RK RK KAKA KK RR KKK KKK KK KK RK RK KKK KK KK KARR RK RRR KK RR KR 
KX KH 
KX CA - INFUT VSWR TUNING ADJUSTMENT KR 
KK CBr NG uSeD KR 
Xx Cl - INTERSTAGE TUNING ADJUSTMENT KX 
KX GD — "NOT “USED RH 
*X Cee HOT TUSED KE 
KX Cre" OUTPUT POWER TUNING abo PMENT. KOK 
HK ; HK 
KKKAKKAKKARK RRR KKK KKK RK RR RE RK KK RR KR KKK KR KR RRR RRR RR OK ROKR KR 


A. INFUT VSWR 
WITH THE AMPLIFIER UNDER TEST CONNECTED AS SHOWN ABOVE IN THE 
OPFERATIONAL/TEST SET-UF DIAGRAM AND INFUT POWER GEPLIED AT THE 
FREQUENCY SPECIFIED, ADJUST TRIMMER CAPACITOR "CA" FOR MINTMUPF 
REFLECTED FOWER AS MESSURED ON THE INFUT FOWER METER. THE 
FINAL INPUT VSWR SHOULD BE <1.5:1 ACROSS THE BAND. 
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B. OUTPUT FOWER 
NEXT CHECK THE UNIT FOR OUTPUT FOWER AS MEASURED BY THE DUTPUT 
POWER METER. THE READING SHOULD BE WITHIN 5% OF THE SPECIFIED 
LEVEL. IF IT IS NOT, THE TRIMMER CAPACITORS "CC" AND "CF" CAN 
RE ADJUSTED FOR MAXIMUM OUTFUT POWER. WHILE THE AMPLIFIER IS 
FACTORY TUNED FOR MAXIMUM POWER INTO A VERY LOW VSWR OUTPUT 
LOAD, SOME INSTALLATIONS CAN BE FURTHER OUTFUT FOWER OFTIMIZED 
RY PERFORMING THE ABOVE ADJUSTMENT. AS A FINAL CHECK, THE 
AMPLIFIER SHOULD BE CHECKED FOR SPECTRUM CLEANLINESS USING 4 
HIGH QUALTIY LABORATORY SPECTRUM ANALYZER. 


RECEIVE LNA ADJUSTMENT: 


PROPER ALIGNMENT OF THE LNA CAN ONLY BE PERFORMED USING 
INSTRUMENTATION CAPABLE OF MEASURING AMPLIFIER NOISE FIGURE 
AND ASSOCIATED GAIN. EQUIPMENT SUCH AS THE HEWLETT FACKARD 
B970A OR THE EATON 2975 ARE IDEAL FOR SUCH MEASUREMENTS. 
ALTERNATIVELY, SEFARATE GAIN AND NOISE FIGURE MEASUREMENTS CAN 
RE MADE USING OTHER EQUIFMENT BUT THE MEASUREMENT ACCURACY MAY 
ogee GOOD. ESPECIALLY WITH NOISE FIGURES BELOW) 1 DB. 


ASSUMING RECENT NOISE FIGURE INSTRUMENTATION IS AVAILABLE, THE 
NOISE SOURCE IS CONNECTED TO THE "ANTENNA" FORT OF THE 

Peto tere NUE R ea ES). AND THE INSTRUMENTS If. INPUT IS 
SemneCieD To hE aMPLIFIER’ S “XCVRY PORT. “USING A SWEPT 
OSCILLOSCOPE DISPLAY ACROSS THE SPECIFIED FREQUENCY BAND, ALL 
THE TRIMMERS AND TUNING COILS ARE ADJUSTED FOR MINIMUM NOISE 
FIGURE AND MAXIMUM ASSOCIATED GAIN. THE FINAL TUNING RESULTS 
SHOULD AGREE WITH THE SFECIFIED DATA TO THE FOLLOWING 
TOLERANCE FERCENTAGES: NOISE FIGURE 20%, GAIN 10%. NOTE THAT 
THE INPUT TRIMMERS CAN BE TUNED EITHER SIDE OF MAXIMUM GAIN 
WITH THE NOISE FIGURE MINIMIZATION OCCURING ON ONLY ONE SIDE. 
THE INPUT TRIMMER(S) SHOULD ALWAYS BE TUNED FOR MINIMUM NOISE 
FIGURE AT THE FREQUENCY OF INTEREST. 


TE SYSTEMS LNA DESIGN EMPLOYS AN ADDITIONAL OUTPUT SELECTIVITY 
SECTION TO ENHANCE OUT-OF-BAND SIGNAL REJECTION. THIS 
INCREASED AMPLIFICATION @ HAS MINIMAL IN-BAND GAIN-REDUCTION 
BUteGREATLY REMOVES THE: FOSSIBILITY OF “ADJACENT OUT—-OF—BAND 
SIGNAL MIXES OCCURRING FROM UNDESIRED SIGNAL OVERLOADING. 
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